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Large-scale sequencing of cDNAs randomly picked from libraries has proven to be a very powerful 
approach to discover (putatively) expressed sequences that, in turn, once mapped, may greatly expedite 
the process involved in the identification and cloning of human disease genes. However, the integrity of 
the data and the pace at which novel sequences can be identified depends to a great extent on the cDNA 
libraries that are used. Because altogether, in a typical cell, the mRNAs of the prevalent and intermediate 
frequency classes comprise as much as 50-65% of the total mRNA mass, but represent no more than 
1000- 2000 different mRNAs, redundant identification of mRNAs of these two frequency classes is 
destined to become overwhelming relatively early in any such random gene discovery programs, thus 
seriously compromising their cost-effectiveness. With the goal of facilitating such efforts, previously we 
developed a method to construct directionally cloned normalized cDNA libraries and applied it to 
generate infant brain (1NIB) and fetal liver/spleen (INFLS) libraries, from which a total of 45,192 and 
86,088 expressed sequence tags, respectively, have been derived. While improving the representation of 
the longest cDN As in our libraries, we developed three additional methods to normalize cDN A libraries 
and generated over 35 libraries, most of which have been contributed to our integrated Molecular 
Analysis of Genomes and Their Expression (IMAGE) Consortium and thus distributed widely and used 
for sequencing and mapping In an attempt to facilitate the process of gene discovery' further, we have 
also developed a subtractive hybridization approach designed specifically to eliminate (or reduce 
significantly the representation of) large pools of arrayed and (mostly) sequenced clones from normalized 
libraries yet to be (or just partly) surveyed. Here we present a detailed description and a comparative 
analy sis of four methods that we dev eloped and used to generate normalize cDNA libraries from human 
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